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We have tested plasma productions with parallel-plate 
electrodes, aiming at developing capacitively-coupled rf 
ion sources. 1) One of the key issues to realize rf sources is 
to decrease plasma potential. Otherwise, frequent arcings 
occur and plasmas are contaminated by electrode and wall 
materials. To overcome this problem, we devised and 
tested 'magnetized antennas', where a thin magnet is 
sandwiched in two copper plates in each electrode and thus 
electrons accelerated by rf are prevented from impinging 
on the electrodes. 
The experimental device was described in the 
reference1). The ion source made use of was of magnetic 
multipole type. The size of the magnets buried in the 
electrodes was 40mmx40mmx3mm. They were 
magnetized in the direction of thickness. Figure 1 shows 
the layout of the antenna. The size of the copper plates 
attached to the magnets was 60mmx60mmx0.5mm. The 
distance of two electrodes was 60mm. We tested three 
types of antennas, namely, a) without magnet, b) with 
magnet (N-N antenna) and c) with magnet (S-N antenna), 
where 'N-N' ('S-N') means that N- and N- (S- and N-) 
poles faced to each other, as shown in Fig. 1. Plasmas were 
observed by a color CCD camera. 
In any case, plasmas were produced mainly near the 
electrodes and the feed-throughs. Figure 2 shows the 
plasma when the rf power of 50 W was supplied to the S-N 
antenna. We see that the plasma was locally produced near 
the periphery of the magnets. No significant difference 
observed between theN-Nand S-N antennas. The plasma 
floating potentials, measured using one of the feed-
throughs, are compared among three types of antennas in 
Fig. 3. When the rf power was low (30 W), the floating 
potential with the magnetized antennas were significantly 
lower than that with the non-magnetized antenna. If the 
size of the magnets and copper plates are matched and thus 
the electrons do not impinge the periphery of the plates, the 
floating potential will keep low also at the higher rf power. 
In conclusion, we proposed the magnetized parallel-
plate antenna to reduce the plasma potential. We 
experimentally confirmed this effect in the case of the low 
rf power. As for the case of the higher power, the antenna 
geometry is required to be optimized. 
s 
(N) 
40mm 
60mm 
60mm 
Fig. 1. Layout of the 'magnetized antenna'. 
Fig. 2. Plasma produced with the S-N antenna. 
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Fig. 3. Difference in floating potential among three types 
of the antennas. 
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